Node importance is a key factor affecting the overall operation efficiency of a railway freight transportation network (RFTN) that can be measured with the indicators of Hub and PageRank. Based on complex network theory and the national railway cargo exchange data of China's provinces, this study constructs an RFTN model with the 31 provinces as the nodes and measures the values of Hub and PageRank for the 31 provinces. Then, the time evolution law of the importance of the provincial nodes is analyzed comprehensively, and, using a regression model, the influencing factors of the importance of the provincial nodes are identified. The results show the following. (1) The uneven distribution of natural resources will affect the spatial changes in the importance of RFTN nodes. The Hub values tended to cluster around the average, and the economic structure of the output-oriented provinces improved as a whole. At the same time, the PageRank values of many provinces in the central and western regions significantly increased, and those provinces exhibited more frequent exchanges of goods with other provinces and closer economic ties with other regions. (2) The traffic fixed asset investments and the population density have the most obvious influences on the importance of the provincial nodes with a positive effect. In contrast, the railway freight concentration (RFC) coefficient, geographical location (longitude and latitude), and coastal region all have negative effects on the importance of provincial nodes. The results of this study provide scientific decision-making support for the reasonable establishment and distribution of RFTN hubs in China.
Introduction
The transportation network, which constitutes one of the three major networks (transportation, energy, and information) created by human society, lays an important foundation for the development of modern human civilization [1] and plays vital roles in the movement of people, the exchange of goods, and the regional development of the economy. The distributions of both natural resources and socioeconomic elements are unbalanced and therefore form unique regional economic and spatial structures. This imbalance and unique regional economic and spatial structures promote the production and transportation of goods between regions [2] . The transportation of goods is a manifestation of the flow of elements such as resources and products, thereby reflecting the economic relationship or functional division between geographic units in addition to the strength of the interactions between regional economic activities and trade. China possesses a vast territory in which the distributions of natural resources and socioeconomic elements are extremely unbalanced. Therefore, railway cargo transport in China facilitates a large span of economic relations and mutual exchanges through transport tasks [3] . By the end of 2017, China boasted a total railway operating mileage of 127,000 kilometers, and a total of 3.689 billion tons of freight were hauled in 2017. Railway cargo transport thus plays an extremely important role in China's economic development [4] .
The development of a railway freight transportation network (RFTN) constitutes a significant public policy objective intended to support long-term sustainable economic growth and regional cohesion and competitiveness throughout the 2 Journal of Advanced Transportation country. Moreover, the economic ties between regions are generally considered to be interdependent, and the intensities of their connections present complex interaction rules in association with the traffic infrastructure and the levels of traffic and transport activities [5] . Consequently, the construction of an RFTN should be based on China's long-term development strategy and the interaction laws of regional economic relations and the RFTN should be designed according to the overall optimal network efficiency. For this purpose, the layout of freight terminals is highly critical; that is, it represents an important node setting in the network. However, in the actual operation of China's railway cargo transportation hub, more consideration is given to the administrative regionalization, mainly based on the direct technical and economic feasibility, whereas less emphasis is placed on the impacts of the regional economic connection strength and network efficiency. As a result, numerous problems, such as a poor distribution of goods and poor economies of scale, are encountered, thereby reducing the overall efficiency of the RFTN.
"In the presence of transport hubs, which typically constitute the components (main nodes) of wider transport corridors, the relationship between increasing returns in production and falling transport costs has been found to generate persistent lock-in effects due to self-reinforcing agglomeration up to a certain threshold, beyond which these effects vanish and a new productive specialization pattern emerges [6] [7] [8] " (the content inside the quotes comes from Tsekeris [9] ). The hub location problem is regarded as a relatively new extension of the traditional facility location problems and is typically treated within the generalized context of the network design problem. Hubs are facilities that serve the consolidation, connection, and interchange of freight flows among origin-destination markets and are typically modeled as points in space. In hub-based logistics networks, economies of scale allow for cost savings stemming from the consolidation of interhub flows [10] . However, the existing literature does not sufficiently consider railway freight transportation hubs from a network perspective. Instead, scholars have paid more attention to the multimodal transport organization level in hub problems [11] [12] [13] and the optimization of hub locations at the strategic decisionmaking level in addition to optimization algorithms [14, 15] . These studies provide an important reference for the study of railway freight transport hubs, but they were not conducted from a network perspective. It is consequently difficult to consider the interactions of cargo flows among network nodes, and establishing freight hubs based on these interactions to maximize the overall network efficiency is problematic.
The rise and perfection of complex network theory and related methods have provided powerful tools for the analysis of the node characteristics of transportation networks from a network perspective, and, thus, those tools can better express the interactive relationships among the nodes in the network. This theory has been applied with increasing frequency in the transportation system [16] [17] [18] ; for example, complex network theory has been employed in research on aviation networks both nationally (in India and China) and globally [19] [20] [21] [22] [23] [24] [25] [26] in addition to studies on the complex subway system networks in Boston, Beijing, and Kuala Lumpur [27] [28] [29] , the characteristics of complex urban road networks [30] [31] [32] and complex global shipping networks [33] [34] [35] , the topological nature of the Indian railway network [36, 37] , and the topological features of China's railway network [38, 39] .
Node importance analysis is an important component of the analysis of complex network characteristics. Guimerà et al. [21] compared the importance of global air transport network nodes (cities and airports) with topological statistical properties, such as the degree of adoption and intermediary centrality. Oum et al. [40] studied the importance of air cargo network nodes, Ducruet et al. [41] and Li et al. [17] studied the importance of shipping network nodes, and Wang and Cullinane [42] studied the status of port centers in the maritime container transport network and its influencing factors. These studies showed that research on the node importance can provide more valuable solutions for freight hub problems from a network perspective. However, few studies have been performed on the importance and influencing factors of the RFTN. This may be related to the complexity of the RFTNs in specific regions. With the rapid development of China's economy and the continuous improvement of the railway infrastructure therein, China's RFTN encompasses an enormous scale with a relatively large intensity of freight exchanges between hubs, and thus the network characteristics are more complex than those of other countries. Hence, this study on the importance of China's RFTN nodes using complex network theory incorporates the theoretical and practical considerations needed to adequately reflect the real situation and is more representative than previous studies.
Based on the above analysis, this study selects China's RFTN as the research object, examines the node importance index in complex network theory to measure the importance of the Chinese RFTN nodes, and analyzes the evolution law of the importance of the Chinese RFTN nodes; by screening the relevant factors, a regression model is established to identify the size and direction of the factors affecting the importance of RFTN nodes. The research results provide a theoretical basis for the effective planning and layout of the China Railway Freight Network Hub.
The other sections of this thesis are structured as follows. Section 2 provides the method for constructing an RFTN and the method for calculating the importance of the RFTN nodes, analyzes the influencing factors on the RFTN nodes, and describes the source of the research data. Section 3 presents the calculation results, which are then analyzed and discussed. Finally, Section 4 presents the conclusions derived from the findings of this thesis.
Methodology and Data

The Methodology and Data for Constructing an RFTN.
In this study, the geographical location of each provincial capital in China is coded to build an RFTN. As a result, China's RFTN is defined as a directional weighted network = ( , ). The node set is defined as = {V : i = 1, 2, 3 ⋅ ⋅ ⋅ }, where V is the number of nodes and each node is a province of China. Specifically, we define the capital of each province to represent the province. Here, we regard the provinces as nodes in China's RFTN because the railway freight transport nodes in China are generally set up according to administrative divisions. The economic development level and policy orientation of each province will directly affect the importance of the nodes, and the edges represent the interactions of transport between the provinces. Selecting provinces as nodes is beneficial to distinguishing the administrative advantages of the provinces and obtaining more effective resources and means for improving the importance of the nodes, making the analysis results of the papers more useful. China's railway transportation data is also based on provincial statistics, and the selection of provinces as the nodes is also conducive to improving the accuracy of the paper's calculation results. The edge set is defined as = { : = 1, 2, 3... }, where is the number of edges and the edge is an interaction of transport between provinces. The weight of an edge is the amount of transportation between the provinces, the direction of the edge in the network represents the direction of interprovincial freight flow, and its weight is calculated by the interprovincial rail freight interaction.
The mutual volume of transported goods between regions was derived from the statistics of exchanged goods between China's national railway administrative regions in the Year- [43] , whereas the data of 2015 and 2016 were derived from the China Statistical Yearbook [44] . China has 34 provinces. Since Hong Kong, Macau, Taiwan, and mainland China do not have direct rail cargo exchanges, the study area is mainland China, excluding Hong Kong, Macao, and Taiwan. According to the above definition, China's RFTN is shown in Figure 1 .
Measuring the Node Importance of the RFTN.
Many indexes used for measuring the importance of nodes exist in complex network theory. To consider the interaction strength of the transportation of goods between regions, this study selects two indexes, namely, Hub and PageRank.
(i) Hub: Hub was originally used to explore node sequencing and important node connections in cargo transportation networks and logistics networks. "This measure simultaneously refers to the out-degree connectivity of a province and the in-degree connectivity of the provinces to which the province is linked. It is based on the well-known iterative link analysis algorithm of the HITS algorithm [45] " (the content inside the quotes comes from Tsekeris [9] ). According to the HITS algorithm, if a province has a higher Hub value in the Chinese railway freight transport network, it can be considered a key node that promotes the interaction of railway goods in other provinces. The Hub value is thus higher for provinces with outgoing freight flows to more accessible (high in-centrality) provinces.
(ii) PageRank: the PageRank algorithm was originally used to calculate web page traffic rankings; it calculates the ranking of web traffic by changes in the traffic between pages [46] . In this paper, the PageRank value can be considered another way to measure the relative importance of each province in the railway freight transport network by considering all direct Journal of Advanced Transportation and indirect links in the transport network and the interaction of goods (weights). It depicts the role of a node (province) as a center in terms of attracting flows from all other nodes in the network, thereby providing a plausible metric of its accessibility [47] .
This study uses NetworkX [48] to calculate the Hub and PageRank values in the RFTN. We set the default parameters for the HITS algorithm as follows: max iter (maximum number of iterations in power method) =100; tol (error tolerance used to check convergence in power method iteration) =1e-08; nstart (starting value of each node for power method iteration) =None; and normalized (normalize results by the sum of all of the values) =True. Similarly, the PageRank algorithm was initialized with the following parameters: alpha (damping parameter for PageRank) =0.85; personalization (the "personalization vector" consisting of a dictionary with a key for some subset of graph nodes and the personalization value of each of them) =None; max iter=100; tol=1e-06; nstart=None; weight (edge data key to use as weight)= "weight"; and dangling (the outedges to be assigned to any "dangling" nodes) =None.
Methodology and Data for Detecting the Influencing
Factors on the Node Importance. By analyzing the influencing factors on the importance of each provincial node of the RFTN, we can more scientifically explore effective ways to improve both the cargo distribution capacity of a railway freight hub and the overall efficiency of the railway freight network. As a key node of the high-intensity economic connection between provinces and regions, the importance of a railway freight transport hub is affected by many factors, such as the socioeconomic development, geographical conditions, and resource distribution.
Tsekeris [9] chose the economic development, population density, geographical location, and transport channels, among other factors, for an investigation into the influencing factors of the Greek trade network hubs and found that the hub role of a prefecture is strongly influenced by high population densities and manufacturing specialization in addition to its location along highway corridors. Wittman and Swelbar [49] showed that the macroeconomic environment has a great impact on transport hubs. In the period of 2007-2012, the US air transportation system experienced a series of changes as a result of the global financial crisis in addition to high fuel prices and airlines' profit-focused capacity discipline strategies. The connectivity at medium hub airports declined the most (15.6%), while large hub airports lost only 3.9% of their connectivity. In addition, according to the new economic geography theory, the existence of a transportation hub often represents a favorable geographical position, which can further enhance the economic vitality of a region and promote regional economic development [50, 51] ; a transportation hub also promotes the efficiency of railway freight transportation turnover and improves the cargo transportation accessibility, which represents the performance of the agglomeration economy.
Following the above discussion, based on theoretical considerations and in accordance with the relevant economic theory, we considered the macroeconomic environment and the impacts of resource endowments in various regions on the importance of the railway transport network nodes. The factors influencing the importance of the RFTN nodes and the regression model are specified as follows:
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where (i) it is the importance of a node (Hub and PageRank) for province in year .
(ii) is the population density of province in year . The population density is calculated by the following equation: = / , where and denote the population and area of province in year .
is the GDP of province in year .
(iv) ℎ is the highway density of province in year .
is the value of the transportation fixed asset investment of province in year . Constrained by the acquired data, the transportation infrastructure investment in this study includes railway, highway, storage, postal, and other transportation infrastructure investments.
is the railway freight concentration (RFC) in year . It indicates the concentration of China's railway freight volume at the provincial level, reflecting the degree of monopoly of the Chinese railway freight market at the provincial level. To measure this more accurately, this paper uses the calculation method of the HHI (Herfindahl-Hirschman index) from industrial economics to measure the index. The RFC is calculated by the equation
is the railway freight traffic of province in year and is the total railway freight transport volume of all provinces in year .
(vii) denotes the longitude of the capital city in each province.
(viii) denotes the latitude of the capital city in each province.
(ix) is a dummy variable to indicate whether province is in a coastal region. If province is in a coastal region, then the variable is equal to 1; otherwise, it is equal to 0.
is a dummy variable and an abbreviation for the Yangtze River Economic Zone, which is an important inland shipping center in China. If province belongs to the YEZ, it is counted as 1; otherwise, it is 0.
(xi) is a dummy variable and an abbreviation for the Silk Road Economic Belt. If province belongs to the area of the SREB, it is counted as 1; otherwise, it is 0.
(xii) signifies a resource-based province and is a dummy variable. If province is a resourcebased province, it is counted as 1; otherwise, it is 0. The resource-based provinces here refer to those containing abundant natural resources such as coal and ore, and the economic growth mainly depends on the output of natural resources. is a variable controlling for the macroeconomic conditions ranging from 2014 to 2016. In 2014, substantial changes took place in the macroeconomic conditions of the Chinese government, and the "new normal" development model was proposed. The "new normal" economic model states that the industrial structure of China's economy has been readjusted from extensive development to sustainable development, the speed of economic development has changed from high-speed growth to moderatehigh growth, and the industrial structure has been continuously optimized.
In this study, all continuous explanatory variables are taken to be logarithmic in the estimation, as this approach removes nonlinearities and limits changes in the variance [9] . We use one-year lagged values of all time-variant variables for the estimation to avoid the potential endogeneity caused by the simultaneity between these variables and the explanatory variables.
In (1) , is an error term, and we assume the error term to consist of a time-invariant province-specific unobservable . In the model, we use panel-specific first-order autocorrelated AR (1) residuals; that is, = −1 + . Because the Breusch-Pagan [52]/Cook-Weisberg [53] test rejects the null hypothesis of homoscedasticity (or constant error variance), the sample data have heteroscedastic properties. "Psarian's test of cross-sectional correlation also rejects the null hypothesis that the residuals are uncorrelated, and therefore, the model is specific to the panel-specific AR (1) residuals" (the content inside the quotes comes from Tsekeris [9] ); at the same time, because the number of cross sections in the given dataset is greater than the time series, we have a large N and small T panel. Therefore, "we chose the panel-corrected standard error (PCSE) estimator for linear cross-sectional timeseries models [54] . To facilitate a comparison and test for the robustness, the spatial correlation consistent standard error (SCCSE) estimator for linear panel models [55] was applied in this study. The SCCSE estimator constitutes a modification of the PCSE estimator to provide robust parameter estimates of general forms of the cross-sectional (spatial) as well as temporal (autocorrelation) dependence; in contrast to the empirical assumption, the spatial correlations are the same for every pair of prefectures, as the SCCSE estimator uses a nonparametric time-series covariance matrix estimator to adjust the standard error estimates in a consistent way that is independent of the cross-sectional dimensions [9] " (the content inside the quotes comes from Tsekeris [9] ). The provincial population, provincial GDP, transportation fixed asset investment data of each province, and railway freight traffic of each province are available in the China Statistical Yearbook [56] . The longitude and latitude data are obtained through Python and Baidu MAP API platforms. The provinces included in the coastal region, the YEZ, and the SERB in addition to the resource provinces are listed in Table 1 . Table 2 provides the summary statistics of our variables, and the correlations among the explanatory variables are shown in Table 3 . Figures  2 and 3 . From the Hub calculation results, the provinces with higher Hub values are relatively stable, and the Hub values tend to cluster around the average, indicating that the importance of the nodes in the provinces is similar and that the economic structure of the provinces based mainly on the output has improved. This is basically consistent with the reality insomuch as China's economic structure has been continuously optimized and that the protection measures for the environment and resources are continuously being strengthened. The PageRank values of many provinces in the central and western regions have increased significantly, indicating that goods are exchanged between the central and western provinces and other provinces more frequently. This is basically consistent with China's economic development status and the Silk Road Economic Belt initiative.
Results and Discussion
Analysis of the
Comparisons of the top six provinces in 2005 and 2016 with regard to the Hub and PageRank values are shown in Tables 4 and 5 . These comparisons show that the six provinces with the highest calculated Hub and PageRank values are very different; this finding is related to the calculation methods for these two indicators. Hub is calculated by the out-degree of each node, whereas PageRank is calculated by the sum of the out-degree and in-degree. Therefore, the six provinces with the highest Hub values are those that export resources such as coal, timber, and minerals; the exception is Tianjin, which Table 5 .
Presentation and Discussion of the Regression Results.
Before reporting the regression results, we first discuss the correlations among the explanatory variables. As shown in Table 3 , the Fixedasset variable (transportation fixed asset investment) has a high positive correlation with the GDP and HighwayDen variable, and HighwayDen also exhibits a high positive correlation with PopDen. Therefore, when referring to the estimates of the Fixedasset and HighwayDen variables, we need to consider the mediation of the effects of Fixedasset and HighwayDen on GDP and PopDen, respectively. In addition, we observe a relatively high positive correlation between HighwayDen and GDP, indicating a multicollinearity problem between these variables. However, the multicollinearity caused by the high correlation among the variables affects only the estimation efficiency but not the consistency, indicating that we can still obtain unbiased estimators [57] . Therefore, we still include these variables in the estimation model to avoid potential endogeneity problems caused by the omission of variables. The results of the determinants of Hub and PageRank using the PCSE and SCCSE estimators are collated in Table 6 ; the results are very similar. Accordingly, this article will discuss the effects of the explanatory variables on Hub and PageRank by explaining the regression coefficients of the variables and the significance of the statistics. If the sign of the regression coefficient is positive, it has a positive effect on Hub and PageRank, and vice versa. The value of reflects the degree of influence of the explanatory variable on Hub and PageRank; the larger the regression coefficient is, the greater the influence is, and vice versa.
First, for the transportation infrastructure fixed asset investment, the PCSE and SCCSE regression results with Hub (the regression coefficients are both 0.0551) highlight its impact on the Hub values of the RFTN nodes, indicating that the transportation infrastructure fixed asset investment constitutes the most important factor influencing the importance of an RFTN node. This finding shows that increasing the amount of investment in transportation infrastructure can effectively increase the importance of RFTN nodes. China boasts a large land area and an uneven distribution of natural resources; thus, the impact of transportation infrastructure investments on the importance of RFTN nodes is even more obvious. The PCSE and SCCSE regression results with PageRank (the regression coefficients are both 0.0120) also support this conclusion. However, despite these PCSE and SCCSE results, the regression coefficient of the transportation infrastructure fixed asset investment with PageRank is not as large as that with Hub.
Second, the agglomeration economy represented by the population density is also an important positive factor influencing both Hub and PageRank, with regression coefficients of 0.02 and 0.0027, respectively. A higher population density signifies a greater market demand and more specialized and diversified services compared with less densely populated areas, thereby promoting the region as one with a higher node importance, namely, a freight hub. This result is supported by both theoretical and empirical evidence: the effect of the regional/local market size on the importance (hub) of a rail freight network node, that is, the importance of a rail freight network node, is highly consistent with the size of the regional market.
Third, the RFC regression coefficients with Hub and PageRank are both negative, indicating that the RFC coefficient has a negative role on the importance of RFTN nodes. In other words, the higher the RFC coefficient is, the higher the concentration of freight in the province is and the lower the importance of the RFTN node is, and vice versa. The railway freight transportation industry is a typical networktype industry with strong natural monopoly characteristics. China's railway freight transportation industry is currently a monopoly composed of state-owned railways; this state Note: (1) The standard errors in parentheses (except Wald test) are statistically significant at the 1% ( * * * ), 5% ( * * ), and 10% ( * ) levels. (2) In all cases, the Wald test (the value in parentheses is the p value) rejects the null hypothesis that the explanatory variables as well as the dummy variables are jointly equal to zero.
constitutes the main reason for the negative RFC regression coefficient. These results show that any regulatory policy that relaxes competition in the Chinese railway freight transport market (including access mechanisms and price mechanisms) can enhance the node importance of the RFTN. In terms of other explanatory variables, from the regression results of Hub (Table 6 ), the location of a province in a coastal region has a negative influence on the importance of an RFTN node. Relatively speaking, provinces in coastal areas have excellent natural harbors, and sea transport is more advantageous than railway transport. This result shows that China's rail-sea transport system is not developed. The location of the YEZ also plays a negative role in the regression of Hub (regression coefficient is 0.051, significantly negative). The YEZ represents China's inland river shipping center, and thus the development of inland river shipping in the provinces within the YEZ presents more favorable conditions than the development of railway transportation; this has affected the enhancement of the importance of the RFTN nodes in these provinces. However, the regression coefficient of the YEZ is not statistically significant in the regression results of PageRank, so the YZE factor is thus not very important for PageRank.
The regression results also demonstrate that the geographical location has an impact on the Hub and PageRank regression results of the RFTN node. In terms of the longitude, the sign of the regression coefficient is negative, indicating that the larger the longitude is, the smaller the node importance is; that is, the relative importance of China's RFTN gradually strengthens from east to west. Relative to the eastern provinces, the central and western provinces are rich in natural resources such as coal (Shanxi, Shaanxi, and Inner Mongolia), iron ore (Sichuan), and oil and gas. The regression coefficient for the latitude is also negative, indicating that the higher the latitude is, the smaller the importance of the RFTN node is; that is, the relative importance of China's railway cargo transport gradually increases from north to south. This may be because the south has a more dynamic economy than the north with more frequent exchanges of goods and a greater transport demand.
Finally, the regression results also show that although the highway density, financial crisis, and "new normal" economic model are not statistically significant in the Hub regression results, they are statistically significant in the PageRank regression results. In general, the impacts of the abovementioned explanatory variables on Hub are similar to those on PageRank (Table 6 ). In other words, the factors affecting a province as a cargo hub are basically the same as those of the entire railway freight transportation network center. In addition, the similarity of the PCSE and SCCSE estimation results shows that the estimated coefficients of the factors affecting the importance of RFTN nodes are robust.
Conclusions
The main purposes of this study were to explore the influencing factors on the importance of China's RFTN nodes, to reveal the causal relationships between the changes in the node importance and the influencing factors, and to provide scientific decision-making support for the reasonable establishment of RFTN hubs.
From the calculation results of Hub and PageRank, the uneven distribution of natural resources will cause spatial changes in the importance of RFTN nodes. From 2005 to 2016, the Hub values of resource-exporting provinces were ranked at the top; the Hub values tended to cluster around the average, and the economic structure of the outputoriented provinces improved as a whole. At the same time, the PageRank values of many provinces in the central and western regions significantly increased, and the central and western provinces exhibited more frequent exchanges of goods with other provinces and closer economic ties with other regions. According to the Hub and PageRank regression results, the transportation infrastructure fixed asset investment and population density variables have positive effects on the importance of RFTN nodes. In contrast, the influences of the RFC coefficient, geographical location (longitude and latitude), and special location (proximity to a coastal region) on the importance of RFTN nodes are negative.
Based on an analysis of the results of multiple indicators, the transportation infrastructure fixed asset investment has the greatest impact on the importance of RFTN nodes, and increasing the transportation infrastructure fixed asset investment still constitutes the key means for improving the importance of RFTN nodes. Specifically, strengthening the fixed asset investment of the railway infrastructure in the province, improving the railway freight transportation network, and enhancing the accessibility of the railway freight transportation network are beneficial to improving the importance of the RFTN. The local government should focus on improving the railway freight transportation network in the central and western regions, making the central and western regions closer to the eastern region. At the same time, the investment policy in transportation infrastructure fixed asset should be tilted towards important hub areas, as these areas are critical to maintaining the entire rail freight transportation network. Second, the agglomeration economic effect represented by the population density has an important influence on the status of a railway freight transportation hub, which is mainly reflected in the increase in population density. This will bring more cargo transportation needs and greater cargo transportation scale. In addition, the larger the market size is, the more frequent economic activities are, and the higher the hub status will be. Therefore, we should improve the professional service level of railway freight transport and improve the railway branch line network, thereby promoting the improvement of the urbanization level. Furthermore, we should also give play to the guiding role of the agglomeration economy, effectively improve the status of the railway freight transport network nodes, and finally promote the development of the regional economy.
Third, the high degree of monopoly in the rail transport market will reduce the importance of rail freight network nodes. Hence, we should introduce market competition, relax the conditions for railway cargo transportation market access, and implement market pricing mechanisms to enhance the market vitality. This will help reduce the operating cost of railway freight transportation and improve the scale economic efficiency of railway freight transportation to improve the utilization rate of railway transportation resources.
Finally, port development in coastal areas has a certain negative effect on the importance of railway freight network nodes. However, this does not mean that sea and water transport have not been developed. In contrast, considering the comprehensive transportation level, the natural and geographical conditions of each province should be fully tested when formulating comprehensive transportation planning, and the technical and economic advantages of the various modes of transportation should be fully utilized according to local conditions. Coastal areas should give full play to the advantages of seaports, focusing on the development of sea-rail combined transport. The western inland areas should expand their railway transport capacity, focus on the development of public-rail rail transport, and improve the connectivity between inland areas and coastal areas, thereby improving the operational efficiency of the entire integrated transportation network.
However, our study still has some limitations. Due to data availability constraints, the analysis in this study can take only provincial regions as nodes to investigate the differences in the node importance and influencing factors on RFTN nodes between the provinces, which cannot be described in more detail. In future research, we will search for more comprehensive data to refine our model and pay more attention to the influence of the RFTN status on the importance of provincial nodes. 
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